effects in various cell lies [I-31. A recent paper has suggested that transfection of haemopoietic cell lines with a mutant H-JU& gene can lead to either proliferation or differentiation depending upon the maturity of the cell line [4] . However, as N -u genes are the most commonly mutated RAs genes in acute myeloid leukaemia [5] , we have studied the effect of introduction of an activated N-RAS gene on haemopoietic cells.
The mutant N -u gene (Q61L) from the HL60 cell line was cloned by RT-PCR using Vent polymerase (New England Biolabs). The cDNA was ligated into the pSV2 plasmid under the control of the SV40 early promoter and its biological activity was assayed by transfection into NIH 3T3 mouse fibroblasts followed by a colony formation assay in soft agar. Plasmids were co-transfected into the K562 cell line, which is derived from a CML in blast crisis [6] , by electroporation and G418 resistant clones were selected. cDNA from these clones was slot blotted and probed with mutant N-&?& probe to check for transcription of activated N -M RNA. Merentiation along the erythroid lineage was assayed by diaminofluorene staining of the pseudoperoxidase activity of haemoglobm whilst differentiation along the megakaryocytic lineage was assayed by flow cytometry using a FITC-conjugated anti-CD6 1 antibody. The levels of apoptosis in the growing cultures were measured by flow cytometry after staining with the DNA chelating agent 7-amino actinomycin D. The DNA content of the cells was determined by flow cytomdry using propidium iodide.
The N -U construct produced was able to transform NIH 3T3 cells and induce anchorage independent growth as assayed by colony formation in soft agar. Co-transfection of K562 cells with pSV2Neo and pSV2NRAS gave rise to a total of three clones expressing high levels of the mutant N-&S RNA. These cells showed an increase in doubling time when compared to nontransfected and control transfected clones from 23.9 hours to 33.7 hours (p<O.OOOl). The levels of apoptosis in the growing culture were no different from that of the parental cells and so the reduction in growth rate was due to either an increase in differentiation or an arrest within the cell cycle. As K562 cells are capable of differentiating along the erythroid, macrophage, or megakaryocyte lineages [7] , the N-JU& expressing clones were tested for differentiation along these pathways.
Staining of the pseudoperoxidase activity of haemoglobi with diaminofluorene showed that the N-&Q expressing clones contained higher levels of' haemoglobm than the control non-transfected cells. However, the control transfected clones also showed an increase in haemoglobin and so this effect was probably due to the selection of trmsfected clones and not to the introduction of a mutant N-&lS gene.
Differentiation along the megakaryocytic lineage, as determined by flow cytometry using an antibody to the megalraryocytic marker CD61 ( figure 1) . showed a 7 fold increase in expression of this marker in cells expressing the activated N-li& when compared to control non-transfccted and control transfected cells. To check for an arrest within the cell cycle the clones were stained with propidium iodide and the DNA content was determined by flow cytometry (figure 2). The N-&lS expressing clones showed an increase in the number of cells with a G2 or higher DNA content. observation is suggestive of endoreduplication of DNA as is seen in megakqocytes. This was confirmed by Wright staining of cytocentrifbge slides of the N -M expressing clones which showed polynucleation and budding from the cell membrane characteristic of megakaryoblasts.
The introduction of an activated N-RAs gene into the haemopoietic cell line K562 has caused specific differentiation along the megakaryocytic lineage. As N-JU& activation is seen in around 30% of AML cases (51, which is a disease associated with a failure of diferentiation, these results are paradoxical. Therefore, it will be interesting to see if there is a predominance of mutations in the NRAs gene in megakqmytic AML cases. It will also be interesting to examine the molecular mechanisms of the observed differentiation and the effect of activated N-JU& in other cell lines.
